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| Xapeosci Hao- AOPTHI U TETOYHOM APTEPUH Y HO-
mamsmwtii vemmumeknii—— BOPOYXKIEHHBIX, IEPEHECIHINX OCT-
%Kyg”p PYIO IOCTHATAJIBHYIO THTIIOKCHIO B
ropoackoii nepunaramsibii. - JKCITEPUMEHTE

LEHTP»

Hccnedosanue npoeedeno 6 pamkax HAY4YHO-UCCIEO08AMENbCKOU pabombl « Biusanue ma-
MEPUHCKO-NI00080U UHGDeKYuU HA dMOpuoceHe3 u ¢hemozeHes NOMmoMKO8 (KIUHUKO-
Mopgonoeuueckoe  ucciedosanue)y — (Homep — 20CYOAPCMBEHHOU  pecucmpayuu

KiioueBble ciioBa: ocTpas 0115U000987).

MOCTHATAJIbHAS THIIOKCHS,
JeroYHas apTepus, aopra,
KPBICHI, HOBOPO)KACHHBIE.

Pedepar. Llenbio sKCIepUMEHTAIBHOTO HCCIIEIOBAHUS SBUIIOCH H3yUeHUE MaToMopdoIIo-
TMYECKHX OCOOEHHOCTEW JIErOYHOM apTepHH U A0PTHl HOBOPOXKACHHBIX KPBICAT, IIEpeHec-
KX OCTPYIO MOCTHATaJIbHYIO TUIOKCHIO. MaTepHan moaBepraiacss MakpoCKOIUYECKOMY,
MHKPOCKOIIMYECKOMY, MOP)OMETPHIECKOMY METOJaM HCCIeoBaHus. B pesynbrare Bo3-
JIEHCTBUS OCTPOM IMOCTHATAIBHOW I'MIIOKCHU HAOMIOAAINCh MOp(oIorHyeckue Mpu3HaK|
SHIOTENNATBHON ANCHYHKIUH B 000MX COCYAax, YTO MPOSBISUIOCH YIUIOIECHHEM HAOTE-
JIMONUTOB, YBEIMYCHHEM KOJIMYECTBA AECKBAMHPOBAHHBIX KIETOK. B cTeHKe aopThI mpe-
o0J1afasii KOJUIareHOBEIE BOJIOKHA, YTO yXYALIATIO €€ 2JIacTUYecKrue CBOWCTBA. B ierou-
HOH apTepHy ke, IpeolIIaaii 1acTHYECKUE BOJIOKHA, YTO MOXKHO CBSI3aTh C aKTHBAIMCH
Haoiiuna: 26.01.2017 0EIIKOB, OTBEHAIOLINX 32 00pa3oBaHUE JaHHBIX BOJIOKOH.
Tousinsma: 29.02.2017 Morphologia. — 2017. — T. 11, Ne 1. — C. 33-36.
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Markovskyi V.D., Zvierieva 1.S. Morphological peculiarities of aorta and pulmonary artery in newborns after acute
postnatal hypoxia in experiment.

ABSTRACT. Background. Intrauterine hypoxia of fetus and newborn asphyxia occupy one of the first places in the struc-
ture of perinatal morbidity and mortality, and reach 67.0% and 43.0%, respectively. The endured hypoxia decreases adaptive
opportunities of the child's organism with negative effect on all organs and systems, including cardiovascular system affected
in this pathological condition in 40-70 % cases. Objective. The aim of research is to make comparative analysis of the pa-
thomorphological features of the pulmonary artery and aorta of newborn rats with acute postnatal hypoxia in experiment.
Methods. Our experimental research on modeling acute postnatal hypoxia was performed on laboratory rats line WAG.
Pregnant rats were not exposed to oxygen starvation, however, their descendants were exposed to alpine hypoxia correspond-
ing to elevation of 7,500 meters for 20 minutes one time in the first 24 hours of life, and then were removed from the experi-
ment. The resulting material was subjected to macroscopic, microscopic, morphometric methods of investigation. Results.
Macroscopic examination of the pulmonary artery and aorta was carried out with a magnifier (x3, 8 diopters). Both vessels
were elastic with smooth inner membrane. Microscopically, the wall of the pulmonary artery, as well as the aorta, consisted
of three membranes — internal (tunica intima), medium (tunica media), and external (tunica adventitia). Indexes of the relative
volume of tunica intima and media of the aorta decreased significantly relative to the pulmonary artery, and the volumes of
tunica adventitia increased, most likely because of edema caused by increased vascular permeability due to hypoxia. The
findings can be associated with activation of fibulin, fibrillin and emilin proteins what are responsible for these fibers forma-
tion. Violation of elastic and collagen fibers ratio in the aorta, towards the latter, decreases vessel elastic properties. The ad-
ventitial membrane of both vessels is edematous, with signs of sclerotic changes. It is formed by collagen and elastic fibers,
full-blooded vasa vasorum, lymphatic vessels, without degenerative signs in nervi vasorum. Conclusion. Morphological
signs of endothelial dysfunction were observed in the pulmonary artery and in the aorta of newborns with acute postnatal
hypoxia. There is disturbance in the ratio of the elastic and collagen fibers in the aorta toward the second one under the acute
postnatal hypoxia influence, what deteriorates the elastic vessel wall properties. On the contrary, elastic fibers predominate in
the pulmonary artery. It can be related to activation of proteins what are responsible for these fibers formation. Thus, the
carried out experiment demostrated significant pathomorphological changes in the pulmonary artery and aorta, what can lead
to vascular pathology in future.

Key words: acute postnatal hypoxia, pulmonary artery, aorta, rats, newborns.
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BBenenne

[To maHHBIM JIHUTEPATYPHI, B CTPYKTYpE MEPHHA-
TaJIbHOW 3200JICBAEMOCTH U CMEPTHOCTH THITOKCHS
wioaa U achUKCHsi HOBOPOKIACHHOIO 3aHUMACT OJI-
HO U3 BeIylMX MecT, W cocraBiusier 67,0% wu
43,0 %, coorBerctBeHHO [1; 2]. ExxerogHo B Mupe
perucTpupyeTcs OKoyio 1| MJIH cilydacB ruOend Je-
Tel OT JaHHOW MaTOJIOTUH.

BHyTpuyTpoOHas THIIOKCHS MOXET IEeperTH B
MOCTHATANBHYIO ac(PUKCHIO, M TOTAa ACUCTBHE IO-
Bpexkaaromero (akropa Bo3pacraeT. Taxxke, ocTpas
MOCTHATAJbHASL aCHUKCUS MOXET Pa3BUTHCS BCIEHA-
CTBHE TAaKHUX IATOJIOTUYECKUX COCTOSHHU KaK, BpO-
JKJICHHBIC TIOPOKH CEPICYHO-COCYAMCTON M JIETOY-
HOW CHCTEMBI, BHYTpUYEpENHble KPOBOM3IUSHUS,
MHEBMOHUH, PECIHUPATOPHBIA TUCTPECC-CHHIPOM,
ACTIMPAIIMOHHBIA CHHIPOM, aTeleKTasbl, OO0JIe3Hb
THAJTMHOBBIX MEMOpaH H Jp.

[lepeHeceHHAsT THITOKCHSI CHM)KACT aJanTaid-
OHHBIE BO3MOXXHOCTH JE€TCKOTO OpraHW3Ma, Hera-
THUBHO BIIMSIS HA BCE OPTAaHBI M CHCTEMBI, BKIFOUAs
CEPICYHO-COCYTUCTYIO CUCTEMY KOTOpasi MOpayKaeT-
cs1 B 40-70 % cimy4aeB pu JaHHOM MTaTOJIOTHYECKOM
cocrosHu [3; 4]. Hapymaercs perynsmus qesTenb-
HOCTH CepAlla U COCYIIOB, B TOM YHCIIe U KOPOHap-
HBIX.

CylIlecTByeT JOCTAaTOYHO BBICOKHI PHCK pas-
BUTHA CCPBE3HBIX MOCTIUIMOKCHYCCKUX HapyLLleHHfl.
VY nereli, IMEBIIMX B aHAMHE3€¢ TUITOKCHIO, HAOIIO-
JAIOT MOPQOJIOTHYECKHEe W (PYHKIMOHAIBHBIC II0-
BPEKICHUS TOJIOBHOTO MO3Ta, JIETKUX, TIOYEK, Cep/-
ma. Jlo 72,0 % HOBOPOXIEHHBIX MMEIOT IICHXOHEB-
pornormyeckue [5], moBeneHUeckne HapymeHus [6],
B 47,0 % BBIABISIOT THIOKCHYCCKU-UIIEMUYECKHE
MOpaXeHHUsI TOJIOBHOTO Mo3ra [7], 4TO B JaibHEMH-
[IEM MOXET NPHUBECTH K HHBAIMAHOCTH, Tpodec-
CHOHAJIBHOW U COIMATIHHOM J1e3a1anTallku.

B oredecTBeHHOI U 3apyOexHOW JUTEparype
HUMCHOTCA JAaHHBIC O IIAaTOJIOTHYCCKUX MU3MCHCHUSX B
Pa3IMYHBIX OpraHax y HOBOPOXKACHHBIX IIEpEHEC-
IIMX OCTPYIO TMOCTHATAIbHYIO THITOKcHI0. Ha cero-
THSIIHAA JIEHh W3YYEHO B DKCICPUMEHTE BITUSHHE
octpoit moctHaranpHO# THokcru (OIN') HA KoIH-
YECTBO KPBICST B IOMETE W UX aHTPOIIOMETPHUICCKIE
nmokazarern [8], Ha Mop(hOPYyHKIMOHAIEHOE CO-
crostaure mouek [9; 10], vanmoueunukos [11] romos-
Horo mo3ra [12]. OnmHako, cBeeHuss o0 maromMopgo-
JIOTHYECKUX HM3MEHEHHUSX B JIETOYHOW apTepuu H
aopTe MOTOMCTBa, nmoaseprierocs aeictauio OIIl,
HEI0CTATOYHBI.

Lenn uccnenoBaHus: B IKCIICPUMEHTE IPOBEC-
TH CPaBHUTEIBHBIN aHATH3 MOPQPOIOTHICCKIX OCO-
OCHHOCTEH JIETOYHON apTepuH U aOPTHI IIOTOMCTBA,
TIEPEHECIIET0 OCTPYIO MOCTHATANBHYTO THIIOKCHIO.

MaTtepHajabl H METOIBI

[IpoBeneHO KCIIepUMEHTATBHOE HCCIEeOBaHUE
10 MOJIETMPOBAHUIO OCTPOM MOCTHATAIBLHON THITOK-
cuM Ha JraboparopHbix Kpeicax auHud WAG. Bepe-
MEHHBIX KPBIC HE MOJBEPrajii KHCIOPOIHOMY TOJIO-
JTAaHHIO, @ UX TIOTOMCTBO B MEPBBIC CYTKH IMOCJE PO-
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KIACHUS OTHOKPATHO MOABEPTraiil NEHCTBUIO BBICO-
KOTOPHOM T'MIIOKCHM, COOTBETCTBYIOILIEH HOIBEMY
Ha BbIcOTy 7500 MeTpoB, B TedeHuu 20 MHHYT, U
3aTEM BbBIBOJWJIN U3 SKCIICPUMCHTA.

OBTaHa3uI0 Jab0paTOPHBIX )KUBOTHBIX OCYILe-
CTBIISUIM IIyTEM MEPEIO3UPOBKU THOIICHTANIA HATPHUS
¢ JanpHeled nekanutauued. Bce MaHumynsauuu
MIPOBOAMIINCH C COOJIOJICHNEM STHYECKUX HOPM CO-
rnacHo npaBuiaMm EBpomnelckod KOHBEHLMH O 3a-
mmuTe XuBOTHEIX (CtpacOypr, 1986).

Bo Bpems ayTorncuu MpOBOAMIM MaKPOCKOITH-
YeCKHUIl OCMOTp JIETOYHOM apTepuu U a0OPThl, a 3aTEM
HaOWpaiu TKaHb IIs1 MOP(OJOTHYECKOTO HCCIIEIO-
BaHus. [lojydeHHBIH MaTepual (UKCHPOBAJICS B
10% pactBOpe hopmMainnHa, MOABEPrayics CTaHIAAPT-
HOW mapaduHOBOM mpoBogke. C H3rOTOBICHHBIX
OJIOKOB JIeNay Cpe3bl TOJIUHON 4-5x10m, u ok-
pAlIMBAIH CICAYIONIMMH KPACHTEISIMU: TeMATOKCH-
JIUHOM ¥ 303UHOM, THKPOPYKCHHOM 1O BaH [ M30HY,
no Mamopu. [Ipenaparsl u3ydand Ha MHUKpPOCKOIIE
"Olympus BX-41" ¢ 00paboTkoii IporpamMMoro
"Olympus DP-soft version 3.1". [ToxydeHHsIit MaTe-
puan oOpabarbiBasCsl AJIbTEPHATHBHBIM W BapHUallu-
OHHBIM METOJaMH MaTeMaTHYECKOW CTATHCTHUKU Ha
KOMIIBIOTEpE C HCMOJb30BaHueM mporpamm [IBM
SPSS Statistics 22. Crarucriueckas 3HAYUMOCTh
pa3nuuuii mokasareyield OINpeAeNnsuiach ¢ MOMOIIbIO
HenapaMmerpuueckoro U-kpurepuss Manna-YuTtHu.

Pe3ynbTaThl 1 UX 00cy:KAeHUE

C nomomnipro ayns! (X3,8 muontpuii) ObLI0 MpoO-
BEJCHO MAaKpOCKOIIMYECKOe HCCIIEI0BaHUE JIeT0Y-
HOW aptepuu 1 aopThl. Oba cocyma ObUTH >IacTHY-
HbIE, C IIaJKOH UHTUMOM. B pe3ynbraTte MUKpOCKO-
MMMYECKOTO HW3y4YeHHS OBUTH BBISIBICHBI Pa3INUHA
MeXIy IByMs cocyaamu. Jlerounas aprepus (JIA)
cocrosuia u3 Tpéx obosouek — tunica intima (BHyT-
pennsisi), tunica media (cpenuss), tunica adventitia
(napyxxHast). BHyTpeHnHsisi 000j04Ka INpejcTaBiieHa
SHJIOTENIUEM, OADHIIOTENUAIBHBIM CIIOEM, JJIACTH-
YECKHMMH BOJOKHaMU. OTHOCHTENBHBIE OOBEMBI
tunica intima u tunica media COCTaBWJIN
54,74+14,36 %, tunica adventitia - 45,4+14,36 %.
Oupotenuit JIA cocTostm U3 SHAOTETHOLUTOB pac-
rmonararommuxcst Ha OazanpHO MemOpane. B cpen-
HEM BBICOTAa KIIETOK paBHSIACH 2.81+0,05x10°¢ M,
mmpuHa 5,95+0,15%10° M, cpemmsis miomanp saep
- 7,59+0,30x10!! M2, IUIOIAAb LIMTOIIIa3MbEI B
CpellHEM COCTaBlIsIa — 7,16£0,37x1071 M2, SIEPHO-
HHUTOILIa3MaTuYeckoe cooTHomenue — 1,08+0,04.
JHeckBamarust SHJIOTEJIUOLUTOB cocTaBmIIa
4,36+0,27 B mone 3penus (x1000). Ilogpunorenu-
aJbHBIN CJIIOM COCTOSUT U3 PBIXJION COEAUHUTEIHHOU
TKaHU, OOraToi KJICTKAMH 3BE319aTOH (HOPMBI.

Cpennsis o6omouka (tunica media) cocrosuia u3
ITyYKOB JJIACTHYECKUX M KOJUIATCHOBBIX BOJOKOH.
IIpu okpacke nmo Mayiopu 3JaCTHYECKHUE BOJIOKHA
npeobnanany (HECMOTpPSI Ha TO, YTO THIIOKCHS aKTH-
BH3HpPYET MPOIIECC KOJIareHo0O0pa3oBaHUs), UX OT-
HOCHUTEIbHBIH 00beM cocraBun 63,41+10,26 %,
KOJUIar€HOBBIX — 36,73+10,26 % (puc. 1).
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Puc. 1. MpeobnagaHne anacTUYeCKUX BOFOKOH B
CTeHKe NMEeroYHor apTepumn HOBOPOXAEHHOTO, NepeHeCLLEero
OCTpyl0 MOCTHaTanbHyt runokcuo. Okpacka no meToay
Mannopwu, x 400.

[TomyueHHBIC JaHHBIE MOXHO CBSI3aTh C aKTH-
Baiueil 0enkoB (GuOYyIMHOB, (GUOPHIUTMHOB U SMU-
JIMHOB, OTBEYAIOIIMX 3a (pOpMHpOBaHME dIlacTHYe-
ckux BoyokoH [13]. O.B. Kamyxunout (20151.) B
paMKax OJIHOMMEHHOTO SKCIIEPUMEHTAIBHOTO HC-
CIIEJIOBaHUS TI0 MOJICIIUPOBAHUIO XPOHHUYECKOU
BHYTPUYTPOOHOMN THIIOKCHHU, TAKXKE OBUIH TOTyUYCHBI
CXO)KHE pe3yJbTatHI [ 14].

AnBeHTHUIIMANBHAsT 000JI09Ka CcPOopMHpOBaHA
CIUIETEHHEM 3JTaCTHYECKUX U KOJIArCHOBBIX BOJIO-
KOH, TOJHOKPOBHBIMH KPOBEHOCHBIMHU (vasa vaso-
rum) cocyaamu, JUM(ATHUYECCKUMH  COCYIaMH,
HEPBHBIMHA BOJIOKHAMU C OTCYTCTBHEM IPH3HAKOB
muctpoduu. IIpu okpacke cocyna MHKPOMYKCUHOM
o BaH ['m3oHy HaOmonanock ycuieHue (yKCHHO-
(wHmn, 9TO CBUAETENBCTBYET O HAIMYUHA CKICPOTH-
YECKUX U3MCHECHUH.

MHUKpPOCKOIIUYECKH CTEHKA aOpThI, TAKXKE, KaK
¥ JICTOYHOM apTepUH, COCTOSIa U3 TPEX 000I0UeK —
BHYTpPEHHEH, cpeaHedl u HapykHoH. Ilokazarenu
OTHOCHTENLHOTr0 00beMa tunica intima u media aop-
ThI IOCTOBEPHO YMEHBILIAIUCH [0 OTHOLICHHIO K JIA
(48,26+14,42 %, p<0,05), a oO6bemsbI tunica adventi-
tia yBemmumiucs (51,89+14,42 %, p<0,05), Beposr-
Hee BCero 3a cyer 0TEKa, 00YCIOBIEHHOTO MOBbIIIE-
HHEM COCYJHCTOH NPOHHUIIAEMOCTH BCIIEICTBHU
nerictBus runokcuu [15] .

B sHIOTENHATBHOM CJIOC OHOSICPHBIC KIICTKH
pacrionaranuch Ha OasanbHOM MemOpane. llupuna
SHAOTEIUOIUTOB PABHAJIACH 5,86+0,21x10° m, BbI-
cora 2,37+0,07x10° M (ato  6bLIO JIOCTOBEPHO
MeHbIIIe YeM B nepBoi rpymme, p<0,05), n yka3piBa-
JIO Ha YIUIOIIEHHE SHAOTENHOUUTOB. B cpennem
IUIOIIAAb SIIep (8,87ﬂ:0,44><10'11 Mz), CpemHssl TIJI0-
maab LHTOIIA3MBI (8,33ﬂ:0,66X10'11 M2), SLC
(1,16+0,08) mocroBepHO yBenmmuuBayiuch (p<0,05).
[Inomaar mosiel neckBamali MMeNna TEHACHIUIO0 K
yMeHbIIeHUIO U coctaBuiia 4,14+0,51 kneTku B nosue
3penust (x1000), yto mocroepHO (p<0,05) B cpas-
HEHUH C IpeAbIAyLel rpynmnoil.

IlomsHa0TENMANBHBIN CII0M COCTOSUI U3 PHIXJION
BOJIOKHHUCTON COCOWHHUTEIPHOM TKaHU, KIETOK 3BE3-
nuatoit popmsel. Tunica media oOpazoBaHa cruere-
HMSIMU 3JIACTHYECKUX M KOJUIAT€HOBLIX BOJOKOH, MX
OTHOCHUTENBHBIA 00beM coctaBwmil 48,14+£10,65 % u
52,0£10,65 %  coorBercTBeHHo. IIpeoOnamanue
KOJUTAar€HOBEIX BOJIOKOH ITOJITBEPKIACT UMCIOIUECS
JTAHHBIC JIUTEPATYPhI O CIIOCOOHOCTH THIIOKCHH YCH-
TUBaTh KoJuareHooOpaszoBanwue [16] (puc. 2).

Puc. 2. lNpeobnagaHve KonnareHOBbIX BOJIOKOH B
CTeHKe aopTbl HOBOPOXAEHHOTO, MEepPEeHecLUero OocCTpyLo
nocTHaTanbHyt runokeuto. Okpacka no metogy Mannopu,
x 400.

HapyxHnas obonouka (tunica adventitia) oTéu-
Hasi, ¢ OOJNBIINM COJEpPKaHUEM BOJIOKOH, YMEPEHHO
MTOTHOKPOBHBIMH Vasa vasorum, JuMQpaTHIeCKIMA
cocylamH, B HEPBHBIX BOJIOKHAX OTCYTCTBYIOT ITHC-
Tpoduueckue nporeccsl. [Ipu okpalmBanum cocyia
MUKpOQyKCMHOM 1O BaH ['M30HY HaOmopanu ycu-
neHre (QYKCHHO(DWINK, YTO SBISCTCS MPU3HAKOM
CKJIEPOTUYECKHX U3MEHEHUH.

BriBoabI

1. YV HOBOpPOXICHHBIX, IMEPEHECIINX OCTPYIO
IMOCTHATANBHYIO THIIOKCHIO, KaK B JICTOYHOH apTe-
pHH, TaK ¥ B a0pTe HAOIIOIATNCH MOP(HOJIOTHUCCKUE
MIPU3HAKHA YHIOTEIUANBHOW NUCHYHKINHU, YTO TPO-
SIBIIOCH  YIUIOIIEHUEM SHAOTEIHOIUTOB (Oomee
BBIP2YKCHHBIM B A0PT€), B OTACIBHBIX IOJAX 3PCHHS
HX TAIUCaJ000pa3HbIM PaCIOI0KEHHEM, YBelUue-
HUEM KOJIMYECTBA AECKBAMUPOBAHHBIX KIIETOK.

2. Ilpn pmeificTBHM OCTpPOW IMOCTHATAIBHOH TH-
MMOKCHH TIPOMCXOIUT HAPYIICHHE COOTHOIICHUS B
AOpTE DJIACTHYECKUX M KOJIATCHOBBIX BOJIOKOH B
CTOPOHY BTOPBIX, YTO YyXY/IIACT 3JACTHYCCKUC
CBOMCTBa CTeHKH cocyaa. Hampotus, B JieroyHoi
aprepuu mpeo0IaaroT 3MACTUYCCKHAE BOJIIOKHA, YTO
MOJKHO CBSI3aTh C aKTHBAIleH OEIKOB, OTBEYAFOIINX
3a 00pa3oBaHUE JaHHBIX BOJOKOH. B mocienyromem,
JAaHHBIE M3MEHEHHUS MOTYT NPUBECTH K KapIHOBa-
CKYJISIPHOM I1aTOJIOTHH.

IlepcnexkTuBOl AajJbHeIMX Pa3padoToOK
SIBIIIETCSI TPOBEICHHE HWMMYHOTHCTOXMMUYECKOTO
HcCieI0OBaHUs.
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Mapkoscbskuii B.J1., 3BepeBa 1.C. Mopdoaoriuni oco0auBoCTi a0pTH i JiereHeBol apTepii y HOBOHA-
POTKEHHX, [0 MIEPEHECTH TOCTPY MOCTHATAJIbHY TiMOKCiI0 B eKCIIePUMEHTI.

Pedepar. MeToro ekcriepiMEHTAIBHOTO JOCIIDKEHHS 0YJI0 BUBYCHHS TaTOMOP(OIOriyHUX 0COOIMBOCTEH
JIETEHeBOi apTepii 1 aOPTH HOBOHAPOPKEHHUX IIypST, IO MEPEHECTN TOCTPy MOCTHATAIBHY TiNOKCilo. MaTepian
Mi/I1aBaBCsl MaKPOCKOIIIYHOMY, MIKPOCKOIIYHOMY, MOP(OMETPUYHOMY METOAaM JOCITIJDKeHHs. B pesysbrari
BIUIMBY T'OCTPOI MOCTHATAIBHOI TiIOKCIi crnocTepiraiucs MOpQoJIOoTiuHl 03HaKK €HAOTEeNiaNbHOI AUCHYHKIIT B
000X CymuHax, II0 MPOSBISUIOCS B CIUTIOIICHHI €HAOTEIIONUTIB, 30UIBIICHHAM JeCKBaMallii KIITHH. Y CTiHIl
AOPTH MEPEBAXKAIN KOJIATCHOBI BOJIOKHA, IO MOTIPIIYBAIO i €ACTHYHI BIIACTHBOCTI. Y JIETEHEBOI apTepii Xk,
MepeBaKaJH eIACTHYHI BOJIOKHA, III0 MOXKHA TIOB'S3aTH 3 aKTUBAII€I0 OUIKIB IO BiAMOBIAAOTH 3a GOpMyBaHHS

JaHHUX BOJIOKOH.

Kuro4oBi ciioBa: rocTpa moctHatajgbHA TIiIIOKCis, IETEHEBa apTepis, a0pTa, IIypH, HOBOHAPOIKEHI.
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